Conclusions: NEWS can capture acutely ill patients to some degree. Using inpatient admission as a proxy for acutely ill, residents with NEWS of 5 and above were more likely to require inpatient admission. However, as a tool on its own, it is limited in its scope to avert ED attendance. There were conditions with a NEWS score of 0-1 which still required ED visits for treatment and services such as suturing and radiological investigations which were not available in the nursing homes. NEWS alone is also a poor tool in recognizing conditions such as mild acute bleeding (NEWS score 0), stroke (NEWS score 0) and myocardial infarction (NEWS score 3). Out of the 13 residents who were discharged from the ED, 4 residents could have potentially been managed in the community; they were diagnosed with LRTI, functional decline, dehydration and simple laceration. Matching these conditions with relevant care paths would allow appropriate utilization of community resources and may avert ED attendance. Teleconsultation facilitated the aversion of 3 cases but was not employed in 15 cases despite clear instructions. Further study is needed to explore the nurses' clinical decisionmaking process in overriding the NEWSteleconsultation guidelines and transferring residents to the ED immediately, as well as a wider research into expanding the assessment tools used. Access to medical advice is vital for aversion of ED attendance whether by teleconsultation or GP attendance. Despite the limitations, NEWS is still useful as an initial assessment tool in a nursing home setting where nurses rely on clinical assessment and medical support is low. Supplemented with teleconsultation, NEWS can recognize acutely ill patients and avert ED attendance. Study Objectives: To deploy and evaluate a machine-learning-based electronic triage (e-triage) decision support tool aimed at improving the differentiation of patients at triage with respect to clinical outcomes.
Study Objectives: To deploy and evaluate a machine-learning-based electronic triage (e-triage) decision support tool aimed at improving the differentiation of patients at triage with respect to clinical outcomes.
Methods: E-triage is an electronic health record (EHR) embedded decision support tool that supports nurse decisionmaking by applying machine learning to predict patients' risk of critical care outcome (in-hospital mortality, intensive care unit admission), emergency procedure, and hospitalization in tandem. Risk is predicted from patient's chief complaint, vital signs, demographics, and medical history and translated to an e-triage level recommendation. A pre-and post-e-triage implementation analyses was conducted at an urban academic ED with approximately 70,000 visits per year. ED patients triaged with the Emergency Severity Index 1-year pre-implementation (Oct-2015 to Oct-2016 and 1-year post-implementation (Oct-2016 to Oct-2017) using e-triage decision support were included in the study. Exclusions included those not receiving a final disposition, children aged less than 18 years, and those presenting with psychiatric conditions. Pre-and post-comparisons of acuity distribution, predicted outcomes, secondary outcomes of elevated troponin and lactate levels, and door-to-disposition decisions by triage level were compared.
Results: Post e-triage implementation, the distribution of acuity levels changed substantially. Low-acuity Level 4 and 5 patients increased 56% (16.5% pre-to 25.8% post-), mid-acuity Level 3 patients decreased by 15% (64.1% to 54.5%), while the proportion of high-acuity Level 1 and 2 patients remained constant (19.3% to 19.7%) as seen in Figure 1 . The detection of patients with critical care outcomes as high-acuity increased from 14.1% (95% CI 13.4%-14.7%) pre-to 15.8% (15.1% to 16.5%) post-. This equated to an additional 208 (42-323) patients per year receiving expedited upfront care (designated Level 1 or 2) that experienced a critical care or emergency procedure outcome. Similarly, high-acuity detection of secondary outcomes improved by 34% from 6.8% (6.3%-7.2%) to 9.1% (8.5%-9.6%) for elevated troponin and 23% from 11.7% (11.1%-12.4%) to 14.4% (13.7%-15.0%) for elevated lactate. Operationally, the door-to-disposition decision time interval for hospitalized patients decreased by 35 min (from 433 to 398 min) post e-triage implementation and the door-to-disposition for discharged patients remained constant. This was achieved amongst challenges of increased hospital crowding and ED boarding times. Although favorable performance of e-triage was observed, all pre-and post-comparisons should be interpreted considering confounders that may affect ED performance measures over our 2-year study period.
Conclusions: Harmonizing nurses' clinical judgment with data-driven e-triage decision support was capable of improving differentiation of patients measured by clinical outcomes at triage. Using advanced data-science to leverage EHR data at the point-of-care provides opportunity to enhance decisionmaking and reduce untoward variability in emergency medicine practice. Study Objectives: Nurse triage phone lines (RNTL) are not a novel concept for health care organizations. They exist in many countries (United Kingdom, Australia, Sweden, Denmark, and Canada) as government-sponsored national triage systems; as well as in the United States where there a many smaller systems within various health care organizations. Patients calling the RNTL receive assessment and advice over the telephone regarding their medical symptoms. RNTLs may recommend follow-up with a Primary Care Provider (PCP), suggest home cares, or advice to proceed to an emergency department (ED) for immediate evaluation. Phone triage systems appear to be safe and patient satisfaction is generally high. Historically, studies looking at the effect of the availability of phone triage lines on health care utilization have shown mixed results. RNTLs often follow conservative protocols when providing a disposition for the patients they counsel. EDs often see patients when directed by the RNTL when outpatient management might be more appropriate. We aim to describe a novel intervention and outcomes using an emergency telemedicine (TeleEM) program to provide disposition when an RNTL suggests a patient should go to the ED.
Methods: A prospective, observational pilot over 3 separate weeks where the RNTL would contact the on duty TeleEM physician if their algorithm suggested a patient present to an ED or an urgent care (UC). The physician would discuss the case with the RNTL, or in cases of ambiguity, discuss with the patient directly. For each encounter, we collected: basic patient demographics (age and sex); original RNTL disposition; TeleEM MD disposition; if a patient presented to an ED within 24 hours; if a patient presented to an ED > 24 hours or < 7 days; disposition of patients who presented to an ED. We excluded any calls the RNTL felt needed a 911 response or could be seen in a clinic. The Mayo Clinic institutional review board approved of the study.
Results: There were 155 distinct calls for analysis. Mean age (years) ¼ 42.5 (SD 28.1). 62% female. 57% (n¼89) of the RNTL calls recommended an ED evaluation with 20% (n¼31) due to lack of clinic access, leaving 43% (n¼66) recommended to seek urgent care. Of the 89 RNTL ED dispositions, TeleEM physicians recommended the following: ED: 61% (n¼54); UC: 6% (n¼5); Clinic: 26% (n¼23); Home Care: 8% (n¼7) Of the 35 patients without an ED disposition by the TeleEM provider: 8 (23%) presented to an ED within 24 hours resulting in 1 (3%) admission and 7 (20%) discharges 3 (9%) presented to an ED > 24 hours resulting in 2 (6%) admissions and 1 (3%) discharge Of the 66 RNTL UC dispositions, TeleEM physicians recommended the following: ED: 24% (n¼16); UC: 30% (n¼20); Clinic: 29% (n¼19); Home Care: 17% (n¼11) Of the 50 patients without an ED disposition by the TeleEM provider: 4 (8%) presented to an ED within 24 hours resulting in 1 (2%) admission and 3 discharges 2 (4%) presented to an ED > 24 hours resulting in 0 (0%) admissions and 2 discharges.
Conclusions: Our TeleEM program was successful in aiding our RNTL with dispositions and mitigating ED use. Overall, patients when directed away from the ED by the TeleEM physician, few presented to an ED with even fewer requiring admission. We feel this demonstrates a safe practice and we plan to further prospectively study this novel intervention. We hope these data will be used to show value to payers in environments where ED utilization is high and in the future offset climbing ED volumes, while improving patient phone triage quality. Study Objectives: Time to revascularization is a key factor affecting the outcome of acute stroke care. We aimed to assess the utility of machine learning with a neural network for predicting the Door to Needle time (DNT) in acute stroke care. This intervention would help alert the treatment team of potential delays associated with the arrival of new patients with an acute cerebrovascular accident (CVA).
Methods: Historical patient medical records of acute stroke thrombolysis available at our hospital from 2003-2018 (15 years) were used. Data from 2003-2015, consisting of 221 cases, were used in training. Data from 2016-2018 were used for validation. A 3-layered fully connected neural network was implemented using the Tensor Flow framework (An open source machine learning framework). Duration, severity by National institute of health stroke scale (NIHSS), age in years and hour of day at arrival were identified as the predictive features. A door to needle time of above 45 minutes was set as the target for training the neural network.
Results: The network after training showed a positive predictive value of 63% and sensitivity 67% on validation, with an overall accuracy of 60%, defined as the percentage of delay > 45 minutes, which was correctly predicted.
Conclusions: With the above 4 parameters, though individually having a weak association, it was possible to develop a prediction model for DNT with 60% accuracy and 63% positive predictive value. This type of prediction models can be a potential solution to optimize and help identify errors or delays in various acute care pathways including those for acute stroke, acute myocardial infarction, and sepsis. Application of machine learning in this context of optimizing acute care based on a predictive model has not been reported in the literature so far.
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Virtual Reality-Assisted Pain, Anxiety, and Anger Management in the Emergency Department Sikka N, Shu L, Ritchie B, Pourmand A/George Washington University, Washington, DC Study Objectives: The purpose of the study is to evaluate the usability and acceptability of virtual reality (VR) applications in emergency departments (ED) patients by assessing patient-reported changes in pain, anger, and anxiety level.
Methods: This is a prospective cohort study at a single, academic tertiary care hospital among ED patients with a pain score of 3 or more than on a numeric rating scale for any reason. Patients with stroke, epilepsy, dementia, or other diseases that may prevent the use of VR were excluded. Enrolled patients in the intervention cohort spent 20 minutes using VR applications. A paired t-test was used to analyze the change of pain, anger and anxiety scores between pre and post-intervention. Analysis of variables (ANOVA) and linear regression was used to assess the impact of other subject variables (including sex, age, race, and education) on pre-post intervention changes.
Results: 100 patients were enrolled in this study. The pain level of postintervention was significantly lower than pre-intervention 6,49AE2.7 versus 7.16AE2.5 respectively (p<0.0001). Compared with pre-intervention, the anger scales of postintervention were significantly reduced 2.28AE0.8 versus 1.92AE0.7 respectively (p<0.0001), as well as the anxiety scores following VR intervention 2.06AE0.8 versus 1.81AE0.8, respectively (p<0.0001). There was no significant difference in pain, anger, and anxiety by chief complaint or primary cause of pain. Outcomes of VR intervention were impacted by subject variables including education and ethnicity. Linear regression analysis revealed that Health/Quality of Life (QOL) of patients within ED were associated with a mean change in anger and anxiety. No adverse events experienced during the study period.
Conclusions: VR applications is feasible for ED patients and can lead to reduced pain, anger, and anxiety level. These outcomes are affected by subject ethnicity, educational status, and Health/QOL while independent of the primary cause of pain. Future multi-center and more exquisite randomized control trials are needed to confirm the benefit of VR and analyze how to better applying VR within ED. Study Objectives: Immigration and Customs Enforcement (ICE) is a federal government agency responsible for the detention and deportation of immigrants in violation of federal immigration law. According to ICE policy, hospitals are designated as "sensitive locations" and generally avoided as target areas for enforcement. However, in recent years several individuals have been interrogated or taken into ICE custody while inside or near a health care facility. While ICE does not publish specific locations of arrests, apprehension of removable immigrants increased by 30% in 2017. Physicians may or may not have any formal training regarding how to interact with ICE officers, their rights as providers, and their patients' rights. Our survey attempts to gain a better understanding of provider comfort, knowledge, and previous training on this subject.
Methods: A working group of experts developed a survey using closed-format questions with multiple choice responses. It was piloted for study performance, revised, and distributed to residents, fellows, and attendings in 2 large emergency medicine programs with responses being anonymous and voluntary. Descriptive analysis was done.
Results: Response rate was 66% with 70 residents, 4 fellows, and 54 attendings participating. One of the 2 programs offered formal training on this subject, though only 44% of subjects from that program reported participating in the training. 52% of subjects stated they would not feel comfortable interacting with immigration officers in the emergency department (ED). A minority of subjects (12%) felt confidence in knowing which areas of the ED immigration officers could freely enter and only 11% were familiar with designation of "sensitive locations" within their hospital. 23% of subjects correctly identified that immigration status is protected under the Health Insurance Portability and Accountability Act (HIPAA) as protected health information (PHI) with only 16% of subjects knowing in which circumstances they are required to convey immigration status. 51% of subjects correctly identified that a warrant or court order is required for an immigration officer to enter a patient's room.
Conclusions: Emergency physicians exhibit limited comfort and knowledge with regards to prospective interactions with ICE officers in the ED. More robust training and education on policies and rules regarding interacting with ICE officers may benefit emergency physicians and improve comfort and knowledge while appropriately balancing patients' rights with law enforcement. 
